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Introduction
Changes in the landscape structure are recognized as having a significant environmental impact on a global scale (Foley et al. 2005 , Rockström et al. 2009 ). The historical sources, in particular historical map sources, are of growing importance in the fields of environmental history (Woitschová 2017) and land use reconstruction (Yang et al. 2014 , Fuchs et al. 2015 . They enable scholars to research and extrapolate the data necessary for the evaluation of the past states of the environment that are closely connected with land use change. Historical maps depicting different phenomena were created for many purposes. The environmental history and land use reconstruction refer in particular to maps presenting the land use and land cover (e.g. forestry maps, topographical and cadastral maps). Cadastral maps are of use in researching different geographical issues from Europe (Affek 2015 , Agnoletti 2007 , Bender et al. 2005 , Hamre et al. 2007 ) and the New World (Kain, Baigent 1992) . We focused the attention of this review on one of doi: 10.2478/ quageo-2019-0013 ISSN 0137-477X, eISSN 2081-6383 the oldest cadastral map source that covers a significant part of Central Europe in detailed scale -the Franziscean Cadastre (FC).
Despite the overall high thematic resolution (number of land use/land cover (LULC) classes), broad spatial extent (Central Europe) and detailed mapping scale (1:2880) of the Franziscean cadastre, historical map sources are generally burdened with potential shortcomings that have to be taken into account when dealing with historical data. Leyk et al. (2005) and Kaim et al. (2014) divide possible sources of uncertainty into three categories of 1. production oriented uncertainty (field survey and map reproduction errors), 2. transformation oriented uncertainty (GIS transformation, georeferencing and digitization errors) and 3. application oriented uncertainty (possible errors based, for example, on different semantics of LULC classes). Yang et al. (2014) added the issue of 1. vagueness (or missing) mapping criteria (e.g. the instruction for surveyors), 2. differences in land use land cover categorization in historical and current map sources and 3. the delimitation of the boundary between similar LULC classes (for this particular issue, see Forejt et al. 2018) . The critical reflection of the map source is, therefore, needed due to possible intentional errors in mapping that are often connected with military purposes, tax fraud or the projective purpose of maps (Woitschová 2017) . Despite these ambiguities in the use of old cadastral maps, to the extent of our knowledge, there has not been a study devoted to systematically reviewing the practice of their current use.
Reflecting on the methodological issues raised above, this study aims to evaluate the use of the Franziscean cadastre in the academic publications (records) in order to identify the practice concerning the handling of the historical source by the authors. We are addressing the questions of 1. How the authors use the spatial and attribute data of the FC in the means of landscape reconstruction? 2. What is the primary theme and purpose of their study? 3. What other (if any) historical/current sources are employed in the research?
4. What land use land cover classes are they focusing on (what is the level of generalization?) 5. What is the spatial extent and regional dedication of the studies? In order to answer these questions, we adopted an approach of systematic review.
Context and content of Franziscean cadastre
The Franziscean cadastre (named after the Austrian Emperor Francis I) is a land register produced for the former Austrian Empire between 1817 and the 1880s (Feucht 2008 , Timár, Biszak 2010 . The Fanziscean cadastre cover at least partly current Czechia, Slovakia, Austria, Poland, Slovenia, Hungary, Ukraine, Croatia, Romania, Bosnia, and Serbia. The creation of the new cadastre was set in 1817 with an edict (ÖNB 2018) of Emperor Franz I. The cadastre was created from scratch, although the previous land taxation system valid in the Austrian Empire was based on Josephian mapping (1780s), which was the first measured cadastre in Austrian history. In 1810s it was easier to persuade the government to start new mapping, because at the same time, so called 2 nd military mapping (middle-scaled topographical maps) was starting to be mapped in the Empire and the two projects used partly common triangulation.
The methodology for the cadastre mapping was first described in 1818 and was further adjusted in 1824 and then in 1865. Thus the methodology, incl. the map legend, was not unified for the whole Empire (Krčmářová 2015) . The Cassini-Soldner's cylindrical transversal projection was determined as a cartographic projection. The mapping was done mostly at the scale of 1:2880 (one Vienna square inch on the map was equal to one Lower Austrian acre in the field) or some parts in 1:720, 1:1440, or 1:5760. The minimal mapping unit was set at 25 square fathoms, which is equal to approximately 90 m 2 (Ebel 2004) . The cadastre uses up to 40 land use classes, incl. 10 agroforestry land use classes (Krčmářová, Jeleček 2017) .
Ideally, every cadastral district has available maps from three series: 1. Indication scratches produced right in the field usually during summer on small, hard paper desks with all information needed for further registry, 2. Original maps based on the indication scratches made in office during winter as well as 3. Compulsory Imperial imprints made as lithographic copies from the original maps (Ebel 2004) . Apart from the maps, the Franciscan cadastre consists of a written registry of land and building parcels and many documents of valuation, such as the Yield Value Protocol, containing much detailed, yet not standardized information (Krčmárová, Arnold 2016). The Franciscan cadastre is an example of the rising need for public control of land administration and tax collection in the Modern period (Bumba 2007 , Dale, McLaughlin 2000 . For its enormous preciseness, from the first fiscal purposes, the Franciscan Cadastre started to be used as an important technical and legal basis (Bumba 2007) .
Methods

Record selection process
For the purposes of the review process, the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) workflow (Moher et al. 2009 ) was adopted. The recommended review process consists of four stages: 1. Identification (number of records found), 2. Screening (exclusion of duplicates), 2. Eligibility (exclusion of full texts based on eligibility criteria), and 3. Inclusion (final count of reviewed full textsrecords). We searched the databases of the Web of Science (WoS), SCOPUS and Google Scholar (GS). We have included the Google Scholar database because of the availability of full text searches that allow us to find the results that does not use the keywords in fields queried by WoS or SCOPUS. The analysed records were obtained via institutional access to major databases (WoS, SCOPUS). The institutional access was not used in case of journals and sources with open access policy. The process of all data manipulation (identification, screening, eligibility and inclusion) was conducted by both authors with consecutive cross-check of individual records.
The search for the records in the databases was found to be more difficult due to the use of different terms for the Franziscean cadastre. We presume the existence of studies (records) that do not explicitly title the used source (FC or alternative term), and thus not all papers (records) using the source were captured (e.g. Raška et al. 2016 ). There are a majority of records using the term Stable or its versions (Stabile, Stabilní) that refers to unification (stabilization) of the quota for taxation (based on soil fertility and LULC class) in all parts of monarchy (ÖNB 2018) We identified 1440 records in total (WoS -37, SCOPUS -64, GS -1339) matching abovementioned keywords. Despite the effort to localize all records, 98 records were not available as full texts and 18 only as abstract. Therefore, this records were removed from further screening process. All records were later automatically checked for duplicity (286 duplicates found) and were manually checked for eligibility based on the following criteria: 1. The records have to be an original research article, conference proceedings, book chapter, book or review. Therefore, diploma theses, project reports, grey literature and other sources were excluded from further analysis. 2. For the sake of reproducibility of the results by international community the language of the records has to be English or bilingual (but with an accurate translation; therefore, articles with only an English abstract or summary were excluded). 3. Records have to use any part of the Franziscean cadastre and consecutively work with spatial or tabular data inferred from the FC. Records that only refer to or mention the FC as a source or use maps as figures to indicate the location (e.g. location for archaeological prospection) were excluded. 4. There has to be a full text of the record published. The manual check for eligibility resulted in 104 records for further in-depth analysis. For full transparency, supplementary material 2 provides a complete list of the records used in the study (available through the corresponding author).
Data extraction and processing
For each record, we manually extracted the set of 21 features/questions based on the analysis of full texts (see Supplement 1). All features/ questions were tested in the preliminary (pilot) review on the minor subset of the database in order to test and clarify the features/questions. Features form four distinctive groups. Firstly, the general bibliographic information such as the year of publication and type of output (e.g. article, book, review) was used. The second group consists of attributes aimed towards the purpose of the study and the types of the Franziscean cadastre's sources used in the studies, such as differentiation to cadastral maps or the written records of the cadastre. The third group refers to the methodology or manipulation of data, in particular to complementary data and methods of LULC classification and extraction. The fourth category describes the spatial scale of the researched studies.
The final structure of the review table and consecutive analysis of the data were conducted in R (R Core Team 2017) software package. The major group of the analysis forms frequency tables of the researched features (Wickham 2011) . In order to find the patterns of frequently used complementary data sources (supplement 1 -Other map and data sources), the data mining method of eclat for frequent pattern mining (Hahsler et al. 2005 ) was applied. The principle of the eclat algorithm lies in the identification of the individual data (map and other sources in our case) that are often involved in studies together (e.g. 10% of the studies applies source A together with source B and C). The association rules were limited to at least 3% support. In other words, the association of datasets used in the records were accepted and visualized if used in at least four records. All provided figures were created in R package ggplot2 (Wickham 2009 ).
Results
Bibliographic information and localization of the records
Among the 104 records eligible for in-depth analysis, the majority formed the original research articles (92), six book chapters and six conference proceedings. No reviews were found that were suitable according to our eligibility criteria. The use of the Franziscean cadastre in research has been growing over the last two decades. We found a significant rise ( Fig. 1 ) in the records published after 2012 (more than 10 for almost all years until 2018). According to our findings, the dominant group of records is localised in Czechia. For any year except 2000 and 2004-2006 , there was at least one record with a peak in 2017 with eighteen records.
The majority of records localised to Czechia consenting with the frequency of the terms used for the retrieval of the record (Fig. 2 ). There are significant differences between the frequency of use of Stable Cadastre (which is used mainly in Czech and Slovakian records) and the other keywords such as Franziscean or Franciscan cadastre. In order to cover the other possible keywords associated with Franziscean cadastre source, we applied the German and Czech translation involved (e.g. Franziszeischer Kataster, Stabilní katastr, see Supplement 1 for full list) resulting in less than ten records. The Czech term Františkánský katastr appeared in the preliminary stages of the initial search, but there were no eligible studies in the final subset of 104 records. The frequency of the keywords noted in the records resulted in no significant outlier. There are two keywords used ten times (Czech Republic and GIS) that reflect the current trend in the analysis of spatial data in geographical information systems and the dominance in the localisation of records (see also Fig. 1 ). Other frequently used keywords refer to land use or land use changes (n=10), landscape structure (n=4) and the European landscape convention (n=4).
Purpose of the study and general source
In order to cover and clarify the different purposes of the reviewed records, we introduced seven categories based on the detailed information about the aim of the full texts involved in the study. The 35 records were categorized first into a general category of landscape change consisting of studies aimed at the development of land use and land cover without an interest in any particular LULC class or landscape feature (e.g. Bičík et al. 2010 , Harvey et al. 2014 . Other issues in this category included the persistent landscape features (features found in the same location in different time segments; e.g. Skaloš, Kašparová 2012), slope movements (Bíl et al. 2014) , localization of mining areas (Beranová et al. 2017) , ecological network design (Sklenička, Charvátová, 2003) and the identification of post-industrial features in the landscape (Kolejka 2010) . The second category (n=23) was focused on water bodies, streams and rivers. This group represents studies where old maps helped in the reconstruction of the river channel (e. g. Hohensinner et al. 2013 , Scorpio et al. 2018 ) localization of extinct and persistent ponds (Pavelková et. al. 2016) , modelled the potential water pollution (Glavan et al. 2013) or reflects the impact of amelioration interventions (Tlapáková et al. 2013) . Studies focused on agricultural land (n=17) elaborated the losses or localization of individual subcategories of agricultural LULC classes such as vineyards (Žiberna 2015) , arable land (Szturc et al. 2017) or meadows and pastures. Special attention was given to the development/ reconstruction of agroforestry classes (Forejt et al. 2017 , Krčmářová, Jeleček 2017 or water retention of the landscape based on the agricultural land use development (Karásek et al. 2015) . The special subcategory focused on the social metabolism and flows of material and energy (Krausmann 2008 , Fraňková, Cattaneo 2018 . The development of forest or forestry management were classified as a standalone fourth group (n=12) with the work aiming at forest and non-forest wooded vegetation (Skaloš et al. 2014 , Troll, Ostafin 2016 , acreage change of forest stands (Treml, Migoń 2015) or changes in forest management practices (Szabó, Hédl 2013) . The fifth to seventh categories were rather minor and are represented by a (5) 3D reconstruction, (6) ownership and property rights and a (7) demography category. The category dealing with the localization of extinct settlements (Pacina, Holá 2014) , paths (Svobodová, Hájek 2017) or urban forms (Popelka, Dědková 2014) were usually modelled (n=8) by the 3D reconstruction methods. Ownership fragmentation (Sklenička et al. 2017) , ownership and taxation (Affek 2015) or tax relief due to meteorological extremes (Dolák et al. 2015) were categorized in another category (n=4). Lastly, there were demographic studies (n=2) aimed at fertility (Breschi et al. 2014) or migration rates (Quaranta 2011) , included to seventh category.
Methodology and data manipulation used in records Time periods involved in the records
The distribution of the origination date of the data and maps employed in the studies (Fig. 3) spans from the 16 th century to the current time period -ranging exactly from 1529 to 2016. We can observe the densification of the used sources with apparent peaks around the years 1840, 1950 and after 2000. Similarly, to the distribution of the origination date of the data, the distribution of the number of time points included in the records (Fig. 4) speaks for the most frequent use of three time points. The frequency of time points decreasing towards higher numbers of time points applied. As regards the outliers, we found 10 records with just one time point. These studies are mostly based on written registry records (or protocols) reconstructing the past pattern or societal demands. On the other hand, there were studies that gathered more than ten chronological data sources. These outlying records are represented by outcomes from extensive projects or detailed idiographic research in small scale but with an attentive historical sources search in both cases.
LULC classes processed
Concerning the LULC classes that were in the scope of the authors, we observed three distinctive subcategories. Firstly, there are studies that have no special interest in LULC with zero classes (Fig.  5) . These records dealt with ownership, demography and fluxes of material and energy. Secondly, there were a majority of studies (n=42) with just one category of LULC researched. Records in this category were related to the development of water bodies and rivers, forest stands and management and specific subcategories of LULC such as non-forest and non-agricultural vegetation. Thirdly, we distinguished the category with two and more LULC classes (n=48). Studies in this category researched the development of the landscape in general or with the particular aim of selecting similar LULC subclasses (i.e. water bodies and rivers, coniferous and deciduous forests, etc.)
The qualitative structure of the involved LULC classes was addressed by frequency analyses divided according to the general class of LULC and its subclasses. As shown in Table 1 , general classes such as forest, built-up or arable land were prevailing in the frequency of occurrence. The robust LULC categorization (thematic resolution) of the Franziscean cadastre was, therefore, often generalized (e.g. merger of coniferous and deciduous forests). On the other hand, the reflection As regards the part of the Franziscean cadastre used, we have looked for the use of map sources, a written registry or their combinations. The majority of the researched records (n=58) did not explicitly mention the particular source of the FC or we were unable to recognize the particular source from other parts (e.g. figures, examples of the maps used) of the records (Fig. 6) . We have identified the 28 records based solely on Compulsory Imperial imprints. Other parts of the Franziscean cadastre were employed with minimum frequency. The same situation was identified in the case of a combination of the particular sources (Fig. 6 ).
Other data, map sources and GIS processing
We have addressed the question of digitalization and GIS processing of the records that use any map sources of the Franziscean cadastre (subset of 85 records) by searching for comments on the method of digitization (in the means of vector layer creation) of the LULC classes from the map source and georeferencing (or another form of adjusting maps to coordinate systems) methods. Most of the records (n=48) explicitly mentioned both of the methods. Two records only mentioned georeferencing, and fourteen only mentioned vectorization. Nineteen works do not include any comments about such methods anywhere in the text.
As regarding the georeferencing methods, only fraction of the records (less than 25% of the works that refers to geoprocessing methods) explicitly mentions the i) method of transformation (usually affine or polynomial), ii) the error of transformation (RMSE), iii) methods of control points location and processing or iv) used coordinate system and projection. Rest of the records (n=36) describe just use of the method without any further information about detailed settings.
The most frequent group of other (complementary/main) sources used in the records were orthophotomaps or aerial imagery in the case of older sources (Fig. 7) . For the sake of clarity, the orthophotomaps used in the studies were grouped into intervals according the periods of their origin (1930-1950-1970-1990-2018) . The last period of 1991-2018 was involved in most cases (n=54), followed by the periods of 1951-1970 (n=22), 1930-1950 (n=20) and 1971-1990 (n=11) . The second major group of other sources formed maps of old Military mapping (1 st = 16, 2 nd = 23 and 3 rd = 16). Lastly, we have found a group of 12 records reporting the use of forestry maps of a different age. Figure 8 shows the share of the particular combination of the individual sources (e.g. 8% of the records use data from Franziscean cadastre together with II. Military mapping and combination of the I. and III. Military mapping. Concerning the other data and map sources, the exploration of the association among particular sources resulting to the most common combination of Franziscean cadastre with current (ORTO_1991-2018) and older (ORTO_1951-1970; ORTO_1930-2050) orthophotomaps. Up to 10% of records used any combination of older and current orthophotomaps (see Fig. 8 ) and a combination of the Franziscean cadastre with maps of Military mapping.
Spatial scale of the studies
The spatial extent of the studies was the last investigated feature. We have divided the spatial extent into categories of state of the application (Fig. 1) , territorial units and explicit acreage reported by authors. As regards the territorial units, we followed the division to administrative units. We observed a majority on the lowest level of administrative division -cadastral districts (42). With the upscaling and the need for more robust databases of particular research, the numbers of records decreased (municipality -4, district -11, county -9, state -10). Not all studies were designed to fit in the administrative units. Therefore, we enriched the spatial scale by river (16), river basin (4), forest (1), protected landscape area (3) and mountain range (1). The explicitly mentioned acreage of the studied area was mentioned by 32 records. The area ranged from 0.23 to 12,200 km 2 with the median value of 47.62 km 2 .
Discussion
The use of historical cadastral records and maps gains the attention in landscape reconstruction and landscape research in general, and the Franziscean cadastre with its broad spatial extent does not stand as an exception. Critical reflection on the use of such a historical source is of major importance due to possible difficulties that could be rendered by mistreatment of inferred spatial and non-spatial data. Therefore, we concentrated our efforts on reviewing the records where the Franziscean cadastre was used addressing fields of processing and extraction of the data, application aims, the context of supplementary data and its spatial extent.
The significant growth of the records towards the doubled number in 2013 was observed. The possible explanation of the increasing trend lies (besides the general increase of scientific records published) in the digitalization of the map sheets and the often better accessibility of the Franziscean cadastre archival records. According to our knowledge, there is no initiative that covers all parts of the Franziscean Cadastre (e.g. written registry, Compulsory Imperial imprints, indication sketches, etc.) for the territory of the entire former empire. On the scale of the entire empire, the closest initiative dealing with the accessibility of map sources is the MAPIRE project originating in Hungary (Biszak et al. 2017 ). The online accessibility of map sources has been partly or completely solved for the territory of Czechia since 2008 (ÚAzK 2018), Austria (Kugler, Schönweiler 2014) and Galicia since 2012 (Osborn 2013) . As mentioned in the section dealing with the methods of records query, the issue of inconsistent naming of the FC is present. According to our findings, there are differences between countries -most significantly Czechia with impropriate term Stable or Stabile referring to stability of the cadastre in legal documents as ÖNB (2018). Therefore, we put forward the question of using the more apposite term Franziscean cadastre.
Interesting heterogeneity has been found considering the results of the major and detailed aims of the records. The question of categorization is never easy one due to the individuality of the works that often spans over borders of different categories and intrinsic artificiality of the categories. In our case, this issue is reflected by the first category (landscape change), where the works dealing with persistent landscape elements were embodied. These persistent features are often formed by a particular LULC class. Therefore, we could categorize them as studies dealing with, for example, agricultural land. Despite the possible pitfalls we outline trends in the use of the Franziscean cadastre in (i) general landscape and LULC trajectories researched, (ii) river morphology and dynamics and (iii) agricultural, forestry and agroforestry assessment.
Concerning the particular source of the Franziscean cadastre, the majority of studies used only maps (more precisely, Compulsory Imperial imprints). We hypothesize that the higher frequency of the use of Compulsory Imperial imprints in Czechia is based on the availability of digital form this particular source in comparison to other map sources (original maps, indication sketches) that have digital form available rather newly. Written registry, protocols and combination of partial sources were present in minor subset. Not much attention has been paid to the verification of the LULC classification coherence in the written registry and map sources. Krčmářová (2015) found minor differences in the LULC classes recorded for single plots (discrepancy of arable land/agroforestry in map and written source). In accordance with the findings of such discrepancies, Woitschová (2017: 118) stressed the two possible issues connected with the use of historical map documents. Historical maps could be either the result of the author's wishful thinking or a deliberately fail to reflect the reality as an effort to use maps as a projection of results in the first case and cheating in the tax calculation in second case. Given the fact that there are more than four particular parts of the Franziscean cadastre (indication scratches, original maps, Compulsory Imperial imprints, written registry of land and building parcels and documents of valuation), the possible uncertainty in LULC classes delimitation should be further assessed and approached with the criticism inherent to historians. Trpáková and Trpák (2009) stressed another possible source of errors in the interpretation of LULC based on the chronological discrepancy of the individual parts of the Franziscean cadastre (e.g. difference of 20 years between the map and Cadastral elaborate). The yield valuation protocols, which are rich in detailed information about land-uses, are very much underused (Krčmářová, Arnold 2016) . A frequently suggested approach to overcome the outlined pitfall lies in the cross-checking or cross validation of the historical data (Kienast 1993 , Yang et al. 2014 ) with other historical datasets (e.g. Fescenko et al. 2016) .
The number of applied time points and their chronological ordination implies questions of chronological sampling adequacy and comparability. Firstly, we have found that the majority of the records employed three time points of the Franziscean cadastre together with the current (1991-2018) and older orthophoto (1930-1950 and 1951-1970) . Based on this division, there is significant inequality of the time range in the means of the length of the researched periods that often cannot be bridged due to a lack of sufficient spatial data (e.g. the end of 19 th century). The other comment on the use of multi-temporal data aims to an, often strict, assessment of the flow of the landscape change with the data that represents the landscape structure for a particular year that can consecutively lead to periodization with strict boundaries or milestones (see also LeGoff 2015 , Brook, Bowman 2006 . Secondly, handling with different spatial data types (e.g. maps and aerial imagery, as it was recognized as a rather common data mixture -see Fig. 8 ) there is the intrinsic issue of the comparability of results based on the generalization of the thematic resolution (Yang et al. 2014 ). If we consider the broad LULC thematic (classes) resolution of the Franziscean cadastre and the individual research focus of the records, as it is apparent from summary of LULC categories applied in the records (Table 1) , the thematic resolution was generalized (e.g. merger of coniferous and mixed forest to one general category of forest) to some extent in the majority of the records and could lead to loss of information.
Lastly, Leyk et al. (2005) mention the possible source of errors in the processing of the historical map sources (see also Strzelecki, 2013) . The processing in the means of the studied records is often based on the digitalization of the map source, the georeferencing of the map sheet and the digitization (vectorization) of the parcels with particular LULC in GIS or similar software (however we understand that proliferation of these methods by the first year mentioned in our study can be questionable despite the fact that the tools were used since 1990s; c.f. Apan, Peterson 1998) According to our results, more than 20% of the works did not describe the methods of digitization and extraction of the LULC layers. Therefore, it is not possible to reflect the potential source of error based, for example, on a large minimal mapping unit or the absence of transformation of the map sheet.
Concluding remarks
In this study focused on the use of the Franziscean cadastre in landscape research, we have outlined several questions excerpting (i) the purpose of the study, (ii) the practice of processing/manipulating the source and extraction of LULC information and (iii) complementary data used alongside the Franziscean cadastre.
We claim that our findings will be a contribution to discussion about sampling adequacy, the quality of historical data, the selection of data sources, and archival data processing in landscape reconstruction and development research. As regards the bibliographic and formal information we have discussed, the dominance of the studies originated in Czechia. This fact is probably driven by the availability of the Franziscean cadastre datasets in digital form. Such dominance implies the issue of the inappropriate terming stable cadastre used exclusively by Czech and Slovak scholars. On the basis of our findings, we can identify a very broad range of purposes or aims of the records where the data of a stable cadastre are of use due to an abundance of detailed data provided by the FC. Despite the preciseness of the FC, close attention should be paid to the five special features that could be detrimental to the outcomes of future research dealing with the FC and that we based on findings from our review:
Missing description of the source / Consistency of the FC -we have found the absence of a description of the partial source of the FC used. This issue could lead to the twofold problem of i) general reproducibility of the record's outcomes (where we don't know, for example, the exact map source used, that displays very different LULC as Trpáková and Trpák (2009) showed) and ii) general comparability of the partial sources of the FC that could be bridged by cross-checking or cross-validating the data.
Although the FC consists of many documents, the most used source, if specified, were the Compulsory Indication imprints. Thus, other parts of the FC are underused. Moreover, further analysis of connections between all parts of the FC is needed.
Absence of the spatial data processing description -again, this issue could lead to serious problems in the replicability of records. This issue could be easily resolved by the simple description of the GIS/Photogrammetric methods that were of use.
In the case of landscape change studies, there is the ongoing question of chronological sampling adequacy in the means of the possibility to capture all breaks in the continuity of the particular LULC classes or landscape structure. We are arguing in the general sense that individual time points should be perceived more like probes to the possible process of landscape change. Therefore, it is very difficult to reconstruct the change of LULC in a detailed scale, for example, from three time points. After the mechanical use of three time horizons (1840s-1950s-2000s) with only the Compulsory Imperial imprints representing the first horizon, we suggest the detailed and less schematic use of the data sources. One option could be to precise the development by squeezing in more horizons or to precise the landscape situation in one time horizon.
Lastly, there are more methodological issues connected with the complementarity of the orthophotomaps as visually interpreted sources of LULC and survey-based maps of old cadastres. The combination of orthophotomaps and survey-based maps could be burdened by errors from both sides. Following Leyk et al. (2005) , the source of error could be rooted in the production of the maps (issues during survey and reproduction), transformation (here, the processing of the maps, e.g. georeferencing) and application (different semantics of LULC delimitation -here, consistency of appropriate visual interpretation of LULC class on orthophotomaps and meaning of LULC class in the FC). 23-12,200, 2111.29 (n=32) 
